Objective: To study trainee and supervisor perspectives for success or failure of conversion of abstracts to full manuscripts.
Introduction
Research activities are often presented by investigators as abstracts at national and international conferences. Not all abstracts are converted into full manuscript publications, and the rate of conversion ranges from 11 to 78%. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Previous reports have shown that statistically positive results, [12] [13] [14] [15] [16] [17] acceptance at major conferences, 7, 12, 13, 18, 19 oral presentations at conferences, 9, [20] [21] [22] [23] basic science research 11, 15, 20 and randomized controlled trials 1, 15, 24 are likely enabling factors for this conversion. Authors have reported that lack of time, difficulty with co-authors, low priority for publication and methodological limitation are the main disabling factors for successful publication. 25 Only one of these studies was from a neonatal training program. Ironically, however, it has not been converted to full manuscript. 26 The University of Toronto Neonatal Training Program accommodates 5 to 10 new trainees (subspeciality residents and fellows in neonatal-perinatal medicine) each year. Trainees join the program from different countries with varying backgrounds, levels of training and interest in research. They are encouraged to perform clinical or basic science research and present and publish the findings in conferences and peer-reviewed journals during their training. The program provides at least one-third of their training time in 2 years as research/elective time where they are encouraged to pursue a scholarly activity. In spite of comparable dedicated research time to the majority of American Academy of Pediatrics (AAP)-accredited neonatal programs, 27, 28 our program training committee reports dissatisfaction at the output.
The majority of previous studies explored the quality criteria (type and results) of activity in determining enablers or disablers of publication of abstracts in peer-reviewed journals. 29 Only one study investigated trainees' views regarding the enabling or disabling factors that might help or prevent their publication. 26 We aimed to explore the differing reasons for the trainees' and supervisors' perspectives for success or failure of full manuscript publication from abstracts presented by neonatal trainees.
Methods

Eligibility criteria
We identified all abstracts presented from our training program in the three major North American pediatric and neonatology annual meetings attended by our trainees: Paediatric Academic Society (PAS), Canadian Paediatric Society (CPS) and Hot Topics in Neonatology between 2000 and 2005 (to allow for at least 5 years after presentation for abstracts to be converted to full manuscript). All abstracts were retrieved from the abstract books and the abstracts archives at the web site for the PAS meetings, abstract books for the CPS meeting and the abstract books of the Hot Topics in Neonatology meetings during the study period. From this pool, only abstracts in which a trainee was a primary author (suggesting that the trainee had either created the research idea or performed most of the work) were selected for this study. Trainees who were not the primary authors were not included in the survey as they might not have had a strong inclination regarding enablers or disablers for publication. Assessment of the publication status of these abstracts was performed by OVID (Medline and Embase) search through PubMed using the title of the abstract, with the first and last authors listed, for each abstract. The full articles and the abstracts were compared with respect to the title, authors, research question, methodology, samples and results. Additionally, we asked the trainee and his/her supervisor whether the abstract had been published or not.
Authors' contacts
Trainees and their supervisors were contacted by e-mail and asked to complete a web-designed questionnaire (using www.surveymonkey.com) regarding their study. Before filling the questionnaire, consent was obtained (on the first page of the web-based questionnaire) from each participant. The study was approved by the research ethics board at Mount Sinai Hospital, Toronto.
Development of the questionnaire
The questionnaire was developed based on previous studies 6, 13, 25, 30 that addressed the reasons for which abstracts presented at national and international conferences were not followed by publication in a peer-reviewed journal. Two separate questionnaires were developed, one for the trainee and the other for the supervisor, of each abstract. For ethical reasons, the survey was conducted anonymously with no link between the responses of the trainees and supervisors. Trainees and supervisors had a questionnaire sent for each abstract and they were specifically asked to fill out one questionnaire for each abstract separately if they had participated in more than one abstract.
Trainees' questionnaire
The questionnaire is described in detail in Appendix 1, published online. The questionnaire explored three main domains. The first part was designed to obtain demographic data. The second part asked details of publication status and reasons for either successful or unsuccessful publication. Trainees were also asked to choose the single most important factor responsible for success or failure. The third part asked about the relative contribution of the trainee if the manuscript was successful and if it was unsuccessful, they were asked to identify areas of improvement by the program.
Supervisors' questionnaire
This questionnaire is described in Appendix 2, published online. The questionnaire explored two main domains: the publication status of the manuscript and the reason for either success or failure of publication. In the second part they were asked for suggestions for improvement in productivity by trainees.
Statistical analysis
Analysis was performed using SPSS statistical software (version 16; SPSS, Chicago, IL, USA). Student's t-test was used to compare continuous variables and w 2 test was used for categorical variables. An OVID search revealed that 27 (44%) of trainees' first-authored abstracts and 69 (55%) of the remaining abstracts were converted into full manuscripts and published in peer-reviewed journals. Out of the 62 questionnaires sent to trainees and supervisors, the responses of 42 (68%) trainees and 50 supervisors (81%) were obtained. A total of 21 (50%) of the trainees' responses and 19 (40%) of the supervisors' responses reported that their research was published in a peer-reviewed journals. As the survey was conducted anonymously, it was difficult to link the responses of trainees and supervisors for individual abstracts. There was no difference between trainees who had their abstracted published and those who did not, in terms of their level of training, age, past research experience, primary language and seniority before joining the program (Table 1 ). The distribution of the types of studies according to success in publication is also described in Table 1 .
Results
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Enablers and disablers from the perspectives of the trainees and supervisors are described in Tables 2 and 3 . When trainees were asked to specify the most important enabling factor, seven responses indicated their persistent effort and hard work, four indicated supportive supervisors, three indicated a good research idea and seven responses failed to specify a single factor. Trainees reported their contribution as follows: 12 responses (57%) indicated >80% contribution, 5 (24%) indicated 61 to 80% contribution, 4 (19%) indicated 31 to 60% contribution, and none indicated a contribution <30%.
A trainee's effort and persistence was the most important single enabling factor indicated by the supervisors. Data that were really only sufficient for an abstract was the most common specified disabling factor indicated by supervisors. Supervisors reported their contributions as follows: 1 response indicated >80% contribution, 5 (26%) indicated 61 to 80% contribution, 10 (53%) indicated 31 to 60% contribution and 4 (21%) indicated 11 to 30% contribution.
Suggestions from trainees and supervisors as to how to improve productivity in the program are outlined in Table 4 . Trainees suggested assigning a staff member as a research mentor to supervise and follow research progress for each fellow during the training period. Others suggested that trainees should have Numbers represent number of responses.
Factors affecting research productivity of trainees N Nasef et al clearly designed research projects within the first 3 months of entry into the program. Some trainees suggested the importance of having a specific time table throughout the training period. Supervisors suggested having a committee for the evaluation of the research projects of trainees and to assess the feasibility of the project.
Discussion
Similar to other reports, success rate in our program for abstract to manuscript conversion was 44%. A good research idea, practical research design and adequate protected time for research were major enablers from the perspectives of both the trainees and supervisors. Data that were only sufficient for an abstract, inadequate time and lack of interest from either party were major disablers for successful conversion to manuscripts. Both trainees and supervisors indicated that proper research training, dedicated research time and a mandatory publication policy would improve productivity within our program.
A unique feature of our study is the exploration of neonatal trainees' views and comparison with their supervisors' views regarding enablers and disablers for eventual publication of their abstracts in peer-reviewed journal. The majority of the previous studies explored the quality of the research project in determining the enablers or disablers of publication of abstracts in peer-reviewed journals. 29, 31 Our results, similar to those published from various subspecialties, indicate that more than half of the trainees' research efforts were presented as abstract form only and did not progress to full manuscript. Most research activities performed by responder trainees were retrospective clinical studies, which are a time-efficient and easy way of answering new questions with existing data but still have a higher tendency for non-publication. 32 However, we strongly feel that retrospective studies are important pillars for preparing trainees for understanding and asking questions regarding root-cause analyses of suspect events, developing skills to understand and derive actionable meanings from existing datasets, and creating a platform for subsequent studies of experimental designs in their future career. Also, consistent with previous experiences, 11, 15, 20 our study identified that laboratory-based research has a very high likelihood of publication. Our trainees who had their abstracts converted to full published manuscripts were no different from those who did not with respect to their age, primary language, position before joining the program and their previous research experience. Previous studies concur with our findings, 21, 33 except for the variable 'previous research experience'. Our results showing no difference may be secondary to the small sample size and the fact that previous research experience is considered an asset for entrance to our program. Different barriers to abstract conversion have been reported. Lack of time, 25 ,34 lack of mentoring and supervisor support 35, 36 and no research training 35 are major disablers identified in the literature similar to our study. Sprague et al. 25 surveyed trainees whose abstracts were not converted to full publication, and identified that 47% reported that they lacked time for writing, 31% reported that the study was still in progress, 20% reported that the responsibility for writing the manuscript belonged to someone else, 17% reported difficulties with co-authors and 13% reported that publication was of a low priority. De Bellefeuille et al.
12 also identified insufficient data that are quickly collected for abstract preparation in conferences as a major barrier for later publication similar to our study. We identified loss of interest in publication by either trainees or staff supervisors, rejection of manuscripts and decreased mentoring and peer support as barriers. This is a novel finding as it raises a bigger 'systems' issue; that is, are trainees performing mediocre, or less than satisfactory, research activity in order to justify their research time in a training period or do both trainees and supervisors lack basic health-care research methodology knowledge? The trainees' perception that both trainees and supervisors need training in research methods may indicate the latter. Enablers for successful publication, including a good research idea and trainees' persistence, are also in support of this argument.
Workshops and training for writing scientific manuscripts, [37] [38] [39] as well as peer support writing groups, 35 have been the most successful interventions reported to increase the rate of publication by trainees and academic scientists. Peer support writing groups identify potential research projects, assist individual faculty to complete unfinished work for submission, match journals appropriate to the individual group member's work and provide peer support for faculty members. 35 Peer support writing groups have previously shown to facilitate writing productivity, presentations of scholarly work in medical education and increase the rate of publication in peer-reviewed journals. 35, 40 Interestingly, making publication mandatory to complete the training was identified by both trainees and supervisors as an important step forward. In contrast to American training programs, Canadian training programs have adopted a broader approach of completion of an approved 'scholarly activity' as a prerequisite for completion of training. This includes research publications but also allows for other interests such as educational activity, administrative activity or simply developing policy recommendations as acceptable. An important philosophical question for academicians to consider would be that is there a difference between an unpublished abstract and an uncited publication? Detailed discussion regarding this will be beyond the scope of this paper; however, it is needless to say that in the current academic environment, success of academicians is measured by the construct 'publish or perish'; and, as long as this tradition continues, peer pressure for publication is here to stay.
The strengths of our study are the high number of abstracts from our program, response rates from trainees (68%) and supervisors (81%) and the electronic anonymous survey design. However, we were unable to link each trainee response to his or her supervisor to understand the similarities and differences in their perception for individual projects, and we could not compare publication rate between responders and nonresponders as the analysis was anonymous. Although our average trainee's abstract number was B11 per year, there was variability in annual rates. Peer motivations resulted in a larger number of abstracts in some years compared with others. It is also possible that the culture of research varied between years.
We suggest that trainees should receive a structured workshop on how to perform research and write manuscripts upon commencement of their training. Trainees should come up with a research question with the guidance of supervisors, discuss it with a supervisor, and design a protocol for that research within the first 6 months of training. The research design should consider collecting all data needed for manuscript publication and not just for an abstract only and should include a defined time table. The research design should be discussed with a research committee in the program before starting the research to evaluate its feasibility. The research committee should be responsible for following the progress of the research within the time frame of the training period. We recommend writing at least the first draft of the manuscript before the trainee leaves training. An alternative for the above model is to involve trainees in already ongoing projects, which may shorten the time for hypotheses development, but may hinder trainees' skills in developing research questions and hypothesis. We also suggest building a peer support writing group in each program from research-interested mentors and senior trainees who had experience in writing manuscript to further support new trainees in writing their manuscripts.
In conclusion, providing trainees and their supervisors with sufficient dedicated time for research and research training are the most important factors that increase their chance of publication. With respect to the limited time for research during training, both trainees and their supervising mentors should choose a practical research idea within the time frame of fellowship and collect appropriate and sufficient data for publication.
